Dependence of DNA synthesis and in vitro development of bovine nuclear transfer embryos on the stage of the cell cycle of donor cells and recipient cytoplasts.
The effect of the stage of the cell cycle of donor cells and recipient cytoplasts on the timing of DNA replication and the developmental ability in vitro of bovine nuclear transfer embryos was examined. Embryos were reconstructed by fusing somatic cells with unactivated recipient cytoplasts or with recipient cytoplasts that were activated 2 h before fusion. Regardless of whether recipient cytoplasts were unactivated or activated, the embryos that were reconstructed from donor cells at the G0 phase initiated DNA synthesis at 6-9 h postfusion (hpf). The timing of DNA synthesis was similar to that of parthenogenetic embryos, and was earlier than that of the G0 cells in cell culture condition. Most embryos that were reconstructed from donor cells at the G1/S phase initiated DNA synthesis within 6 hpf. The developmental rate of embryos reconstructed by a combination of G1/S cells and activated cytoplasts was higher than the rates of embryos in the other combination of donor cells and recipient cytoplasts. The results suggest that the initial DNA synthesis of nuclear transfer embryos is affected by the state of the recipient oocytes, and that the timing of initiation of the DNA synthesis depends on the donor cell cycle. Our results also suggest that the cell cycles of somatic cells synchronized in the G1/S phase and activated cytoplasts of recipient oocytes are well coordinated after nuclear transfer, resulting in high developmental rates of nuclear transfer embryos to the blastocyst stage in vitro.